Summary: A retrospective survey was carried out to assess the results in the middle aged and elderly of an operation for hallux valgus which combined a basal osteotomy of the first metatarsal with a Keller's procedure. Mean follow up in 34 patients (54 feet) was 3.2 years. The correction of both the hallux valgus and the varus angle of the first metatarsal was found to be satisfactory. The advantages and disadvantages of the operation are discussed.
Introduction
There are two main types of operation for hallux valgus -those that involve an osteotomy of the first metatarsal, and those that involve either some form of arthroplasty or an arthrodesis of the first metatarsophalangeal joint.
In the middle aged and elderly patient, Keller's operation has usually been regarded as the most suitable for routine use (Adams 1980) . Despite this, considerable controversy exists as to its value and the indications for its use (Edgar 1976) . Bonney & McNab (1952) concluded that 'Keller's arthroplasty offers a reasonably good solution in the well chosen case, though noone should consider that the results are so good as to make unnecessary any further research in this field'.
In an attempt to improve the anatomical result and hopefully, therefore, the long-term functional result, the Keller's procedure has been combined with a basal osteotomy of the first metatarsal. Stamm (1957) described an operation which involved a combination of basal osteotomy, Keller's operation and a McBride's procedure. This was intended for use in all age groups and a series was reported in the same journal (Evans 1957) .
The present study was undertaken to assess the value of the combined procedure of Keller's arthroplasty and basal metatarsal osteotomy in patients over the age of 40 years. Between 1973and 1979 patients were treated by this operation at hospitals in the Kingston area. Thirty-four patients were seen for clinical examination and X-ray. In 20 patients, bilateral operations had been carried out; there were, therefore, 54 feet available for study. Of the 4 patients that were lost to follow up, one had died, one had emigrated and 2 could not be traced. The preoperative X-rays of 9 feet had been destroyed. The operation is carried out under a general anaesthetic and a tourniquet. A standard Keller's procedure is carried out (Adams 1980) , and the incision is extended proximally to the base of the first metatarsal. An osteotomy is then performed close to the base of the first metatarsal, preserving the lateral cortex on which to hinge open the osteotomy. This is propped open by a wedge of bone, fashioned from either the base of the proximal phalanx or the 'exostosis' from the head of the first metatarsal. The base of the bony wedge should be approximately -Ii-in (4.8 mm) thick, tailing off to nothing on the other side. The wedge is then After closure of the skin incision, a wool and crepe bandage dressing is applied in such a way as to exert gentle pressure round the foot in the metatarsal region and to maintain correct alignment of the toe. Bandaging may usefully incorporate a reinforcing plaster slab. The sutures are removed before two weeks and the patient may then mobilize in a walking plaster, which is normally retained for a further 4 weeks.
Methods

Results
The duration of the follow up ranged from 1 to 7 years, with a mean of 3.2 years. All the patients were women, their ages ranging from 44 to 74 years (mean 60.6). Two patients had rheumatoid arthritis. The length in hospital ranged from 2 to 6 weeks (mean 3.0), and the period of plaster immobilization following removal of sutures ranged from 0 to 6 weeks, (mean 3.6). The length of time for complete recovery of the foot after operation ranged from 2 to 18 months with a mean of 5.2 months. Other operative procedures were also carried out on a high proportion of feet, and are summarized in Table 1 .
Complications:
The main problem was delay in wound healing (longer than 2 weeks), which occurred in 9 feet (16%). Further surgery was not required in any of these cases and all the wounds had healed before the plaster was removed.
There was persisting tenderness in 4 scars (7.4%), and in one of these a neuroma was excised. One patient required manipulation under anaesthetic because of pain and stiffness in the arthroplasty (the result being satisfactory), and a splinter of bone had to be removed from the arthroplasty in one other patient. There was one patient with a suspected deep venous thrombosis. Clinical assessment: Patients were graded according to the subjective functional and objective functional classification of Bonney & McNab (1952) . These are shown in Table 2 . They were also asked the question 'Are you satisfied with the result of the operation?'.
The improvement in subjective functional results is shown in Figure 2 . The mean gain was 0.83 of a grade. Nine feet, however, were operated on primarily for deformity. The objective functional results are shown in Figure 3 .
In 27 feet (50%) the hallux bore weight in the 'toe off phase; in the remainder it took no weight during the walking cycle. This was a clinical observation and was not confirmed by any ancillary investigations. Swelling troubled the patient in 4 feet (7%).
Twenty-three patients (68%) felt that they could buy any shoe that they wanted. In the remaining patients there was varying limitation in footwear, but surgical shoes were not required in any case. Patients were satisfied with the results in 44 feet (81%). leaving 10 unsatisfactory results.
Radiological assessment: Measurements were made from the pre-and postoperative X-rays of both the angle between the first and second metatarsals and the valgus angle of the hallux. The method used for measuring the intermetatarsal angle was that of Mitchell et al. (1958) . Weight-bearing X-rays were used in all cases. Figure 4 shows the difference between pre-and postoperative first intermetatarsal angle. Any angle exceeding 10°was considered to be abnonnal (Mitchell et al. 1958) . The mean reduction in angle was 11.8°(range I-21°).
The reduction in hallux valgus angle is shown in Figure 5 , using the anatomical grading of Bonney & McNab (1952) . The mean reduction in hallux valgus angle was 26.6°(range 0-50°).
There was no instance of non-union of the osteotomy. Degenerative change was noted in 15 (28%) of the arthroplasties. This is defined as narrowing of the pseudarthrosis, sclerosis, cyst formations and osteophyte formation. These changes were associated with pain in only 2 feet, however. Figure 6 shows typical pre-and postoperative radiographs.
Analysis of the unsatisfactory results:
Ten feet in 7 patients were felt to be unsatisfactory (Table 3 ). In the 2 feet with recurrent deformity, a good correction was obtained at operation and no reason for the recurrence was identified. Metatarsalgia was a common residual symptom (occurring in 18 feet, or 33%). In 5 operations the patients' complaint of metatarsalgia was not significantly improved, but in the other 13 operations where it was a preoperative feature its persistence did not overshadow the benefit of correcting the hallux valgus deformity.
Discussion
The addition of a basal metatarsal osteotomy to a Keller's procedure does have some disadvantages. More time is spent in hospital and is followed by a period in plaster. Convalescence is probably longer than with a Keller's operation alone. There is also a high . Figure 6 . X-rays showing typical preoperative (left) and postoperative (right) appearances " Table 3 . Unsatisfactory results (10 feet in 7 patients) Severe metatarsalgia unrelieved Recurrent deformity (valgus 50" and 58') Pain in arthroplasty associated with degenerative changes Pain in arthroplasty. no cause found 5 2 2 1 incidence of stiffness in the first metatarsophalangeal pseudarthrosis. The range of movement at the false joint, however, does not seem to bear any relationship to the subsequent function of the foot, and stiffness was not complained of by patients with an unsatisfactory result.
The present study shows that there are well defined advantages. Postoperative symptoms were constant and causing limitation of normal activity (Grade 2) in only 6% of feet (Figure 2) , whereas figures extrapolated from the histograms of Bonney & McNab (1952) show that approximately 26% having Keller's operation alone were similarly affected.
The result of anatomical correction of the hallux valgus was satisfactory: 65YoJ1ad an angle of less than 20°, and 89% were corrected to an angle of less than 30°. This is an improvement on the Keller's operation alone, where 50% were corrected to less than 20°and 79% to less than 30') (Bonney & McNab 1952) .
We consider that the combined procedure of a Keller's operation and a basal osteotomy of the first metatarsal gives a better correction of deformity than the Keller's procedure alone and is the operation of choice in a patient over the age of 40, and where there is no contraindication to a period in plaster after operation.
